Communities in southern Tigray have established the protection of natural vegetation on formerly degraded grazing lands to promote natural regeneration of plants. Even though same scholars in Tigray have developed their research of environmental management that enjoy great acceptability, the socioeconomic implication of environmental protection has been generally low. Hence, a study on understanding the socioeconomic implication of protecting natural vegetation (PNV) was carried out in Alamata wereda, southern zone of Tigray Region, Northern Ethiopia. A total of 60 households were interviewed to collect information on socioeconomic implications of Gra-kahsu PNV. Data were analysed by using statistical package for social sciences version 20. Respondents reported that PNV is among rehabilitation mechanisms mostly practiced in their locality to return degraded lands and improve agricultural productivity as well. The majorities of the local communities developed a sense of belongingness and developed positive attitudes to the performance of PNV probably due to their active participation in site selection and management of PNV. The local community has benefited from the PNV in the form of wood and grasses for construction, animal feed, fuel wood, farm implements, honey bee forage, health care and farmland protection from clotting with silt and mud from the upper catchments. This has developed a positive attitude by the local community towards PNV establishment. Local communities are aware that PNV generates ecological and socioeconomic benefits. Such perception is a base mark for future sustainability of the practice, and the outlook is optimistic for the establishment and performance of PNV, which is a basis for future rehabilitation programmes.
INTRODUCTION
The establishment of protected natural vegetation can meet a number of needs, including carbon fixing, the provision of a wood supply source that is an alternative to the natural vegetation, the restoration of degraded land and generation of income and employment (FAO, 1999) . Natural vegetation like forests give different benefits such as economic, social, environmental and aesthetic values to human beings. They provide raw material for E-mail: atsbhatesfay@gmail.com. Tel: +251914505057 . industries, play an important role in plant improvement programs as well as in regulating local and global climate (Yeshitela, 2008) . For instance, the tropical natural vegetation sequestrates a large amount (half of) of terrestrial carbon dioxide (Gorte and Sheikh, 2010) and maintains atmospheric humidity (Lalfa, 2010) . Environmentally, natural vegetation is crucial in reducing soil erosion, maintaining soil moisture and regulating stream flow and providing shelter to a diverse variety of flora and fauna (Lalfa, 2010) . Sustainable conservation and utilization of the remaining vegetation resources, and rehabilitation of those that have already been degraded, would provide economic, social and ecological benefits (Tefera et al., 2004) . Protected natural vegetation is a source of wood for construction, farm implements, and non-timber forest products (Tefera et al., 2005) .
Protected natural vegetations are becoming promising assets as sources of not only biomass energy, but also wood for construction, agricultural implements and several other purposes. Encouraged by these results, efforts are underway currently to replenish denuded areas of northern Ethiopia through the establishment of protected natural vegetation to promote conservationbased sustainable agriculture along with maintaining and enhancing the biodiversity of dry lands (Emiru et al., 2002) . The principal objective of the practice is to maintain economically productive and biologically diverse vegetation (Zoebisch and Masri, 2002) rather than less valuable open degraded land. The practice has helped to change marginal lands to potentially productive areas, providing important vegetation assets for energy sources based on biomass (EFAP, 1994) .
Several case studies in the Northern and Central highlands of Ethiopia have indicated that protecting natural vegetation"s can be effective in improving ecological and economic benefits (Amede et al., 2007; Babulo et al., 2009; Mekuria et al., 2011) , and controlling runoff and soil erosion (Descheemaeker et al., 2006) . Most of the studies documented positive environmental and socioeconomic outcomes from the establishment of protecting natural vegetation on degraded communal grazing lands (Mastewal et al., 2013) . Despite the wide establishment of the PNV, the socioeconomic implication of the Gra-kahsu PNV has not been documented. This suggests that there is a need for research to identify these socioeconomic implications in order to sufficiently understand the merits of PNV. Thus, the purpose of the present study was to explore community perceptions and the benefits of protected natural vegetation as an alternative strategy for degraded land rehabilitation.
MATERIALS AND METHODS

Description of study area
The study was conducted at the Gra-Kahsu protected natural vegetation, which is found in the Alamata district. Geographically, the Alamata district is located at the Southern Zone of Tigray Regional state between 12.26° -12.57° North of latitude and 39.24° -39.76 ° East of longitude (Figure 1) . It is about 182 km south of the city of Mekelle and is bordered by the Amhara region in the south and west, and by the Afar region in the east. According to Alamata agricultural and rural development (WAOARD, 2016) office report, about 25% of the area of the district are categorized to the highland agro-ecology and 75% as the lowland agro-ecology zones. Rainfall is bimodal between March and May with a short rainy season, and between June and September with the long rainy season. The annual mean precipitation ranges from 615-927 mm with mean maximum and minimum temperatures of 23 and 14°C, respectively. Cultivable land, pasture and forest occupy about 67.8, 8.5, and 8.2% of the total land area, respectively. Available natural vegetation coverage is very small and only residual and pocket forest trees cover 8.2% of the wereda found in communal forests, churches and area closures. The presence of Gra-Kahsu protecting natural vegetation also covers a good part of the forest cover. The lowland parts of the wereda are dominated by Acacia species (Tirhas, 2009 ).
Data collection methods
During socioeconomic survey, data were collected using a structured questionnaire for household interviews and focus group discussion to get background information about the two land use systems. Focus group discussions (10) were selected through development agents. These focus group discussions included individuals who lived for many years in the area and who are assumed to have adequate knowledge of their locality. They consisted of elders, religious leaders, youth and women. In addition to the farmers, livestock experts and Development Agents also participated in the discussion. In the focus group discussions, elders were given a chance to express their views, as they are in a position to compare changes resulting from the use of protecting natural vegetation with previous open access. Households were selected randomly to get information about the socioeconomic implications. A total of 60 individuals were interviewed. All respondents were engaged in farming, and women accounted for 13.3% of the total. The questionnaires were translated to the local language "Tigrigna" to simplify it for the enumerators.
Data analysis
Both qualitative and quantitative data were collected and the data were checked and coded in a computer, which were then analysed to extract meaningful information. Descriptive statistics such as mean, percentage and frequency were used to present the results. The qualitative data that were obtained through focus group discussion were narrated and summarized. The quantitative data obtained through a formal survey was analysed by using statistical package for social sciences (SPSS) version 20. The results were presented using tables, charts and frequency distributions.
RESULTS AND DISCUSSION
The interviewed households consisted of 13.3% femaleheaded and 86.7% male-headed households, of which 73.3% have lived in/around the study area for more than 49.8 years. The age of the respondents was range minimum of 25 and maximum of 71 years. Less than half (38.3%) of the respondents contributed to the PNV management in the form of PNV guards, 61.7% (37) were participated during the time of site selection, and plantation activities were undertaken in the last 10 years at the PNV. This indicated the level of willingness and involvement of the local community for protection and rehabilitation of local vegetation, where there is a mobilization and centralized coordination with a proper management plan and benefit sharing rules.
Perception of farmers on the effects of deforestation
The majority of the respondents (70%) indicated that soil erosion, shortage of fuel wood and construction, shortage of fodder and climate change were the major influence of deforestation in the study area (Table 1) . In central Tigray, Shylendra (2002) and Babulo et al. (2009) also found that there was a rapid forest degradation that adversely affected the households" livelihood. This latter study stressed that the negative effect of forest degradation on the livelihoods of households was related to the heavy dependence of the households on forest resources to meet their biomass needs, such as fuel wood and construction materials. According to Alemayehu (1998) , shortage of feed and water, livestock diseases, low animal productivity and livestock losses, which in turn have resulted in unusual migration, starvation and poverty, are the main effect of range deterioration in Ethiopia. Yates et al. (2000) , Belaynesh (2006) , Yosef (2007) , Amaha et al. (2008) , and Solomon (2015) summarized the major effects of range land degradation as follows: loss of livestock holding (drought), food shortage of human and animals, change in vegetation ecology and increased aridity.
Farmers' attitude on protecting natural vegetation
According to the group discussion, there was a significant increase in the vegetation coverage of PNV in the past 20 years. However, they expressed their concerns on the new phenomenon of dominance of shrubs over trees in the Gra-Kahsu protecting natural vegetation including Dodonaoea angustifolia, Carissa spinarum and Euclea racemosa. In addition, the succession of shrubs and trees is reducing availability of grass as a feed harvest for their livestock through cut-and-carry system. Similar study of enclosures by Tefera et al. (2005) pointed out that after five years, the protecting natural vegetation showed gradual reduction of availability of grass supply because of closure of canopies of thorny species from the family Fabaceae (kibret, 2008) .
All of the interviewed farmers (60) expressed a positive attitude towards PNV currently known as Gra-Kahsu protecting natural vegetation, and indicated that it is contributing to their livelihood. This positive attitude of local communities is fundamental to the sustainability of protecting natural vegetation (Heitschmidt et al., 2004; Emiru et al., 2006) and also for future rehabilitation projects (Wolde et al., 2009 ). The benefits are in the form of wood and grasses for construction (huts), animal feed (cut-and-carry system), fuel wood, fence, farm implements, honeybee forage, and health care (traditional medicinal plants). The local communities benefit from the increased in number and biomass of perennial and annual grass species in the protecting natural vegetation area, through the ""cut-and-carry"" protecting natural vegetation management system, for feeding their animals, constructing their grass-thatched huts or both (Tefera et al., 2005; Emiru et al., 2006) . All the respondents explained that flooding was a serious problem in CGL, and many farmers had been displaced from their farmland because of silt load from the upper bare catchments.
According to the group discussion, there are three basic benefits identified, namely economic, social and ecological values obtained from protected natural vegetation"s like, Gra-Kahsu protecting natural vegetation. The main contributions of protecting natural vegetation is that it provides forest products including trees that can better the livelihoods though increasing incomes, improving food security, reducing vulnerability and enhancing well-being (FAO, 2001) . Resource restoration helps to maintain valuable ecosystem services, reduces flood damage, provides further benefits, and is reinforced as a key building block of development support of the rural communities (Medhin, 2002; GACGCS, 2005) . This has significantly affected the sense of ownership and community"s commitment for effective protection and sustainable management of land resources (Nedessa et Atsbha 489 al., 2005) .
Economic importance
Relevant information from the group discussion mainly underlined that due to the exclusion of the natural vegetation and rehabilitation of the vegetation, they could get grasses, both for house cover and feeding of the animal"s especially in drought season under the permission of the district agricultural offices free of charge. The average household income derived from PNV products (mainly grass) was approximately 1740 ETH Birr per household per year. This agrees with studies that states that closures are efficient to increase financial income for households. Besides, more than 1200 Ethiopian Birr could be gained from grass sales on an annual basis (Mengistu, 2011) . Natural resources such as forests are among the primary sources of livelihoods of poor people providing food, fodder and fuel wood (Tefera et al., 2005; Mastewal et al., 2013) . In the northern highlands of Ethiopia, forest resources are a major source of livelihood, accounting for 27% of total household income (Babulo et al., 2009) . Similarly, 34% of household per capita income in the Bale mountains, southern Ethiopia (Tesfaye et al., 2011) , and 39% of the average household income in Dendi district, Ethiopia (Mamo et al., 2007) is generated from natural resources.
Social importance
According to the group discussion, Gra-kahsu protecting natural vegetation has a social value. For example, many people move every evening from the town to the PNV for recreation purposes. During January and April, there is a wedding ceremony in the town every year. At the same time, the wedding ceremony owners practiced a wedding ceremony Photoshop program in the PNV free of charge. Ecological restoration has also been able to renew economic opportunities, rejuvenate traditional cultural practices and refocus the aspirations of local communities (SERI, 2004 ) and higher aesthetics value (Emiru et al., 2006) . People around the PNV have been pleased to see the same wildlife and the conserved large woody plant species that engender a sense of wonder. Natural resources generate intangible benefits such as the pleasure that people take in observing plants and wildlife, the sense of wonder and spiritual connection that many people feel when immersed in rangeland landscapes, and studying natural systems (Teague et al., 2009) .
Ecological importance/change in the ecosystem
According to the information from group discussion and individual interview, the major ecological benefit that people of the study area obtained from the PNV includes the rejuvenation of different wood species and grasses and gully stabilization. Respondents explained that PNV are effective strategies in controlling accelerated soil erosion, and agricultural lands below area closures become more productive than lands below grazing. This agrees with studies that state agricultural lands below free grazing were strongly affected by water erosion than below enclosed sites (Wolde et al., 2007) . All of the interviewed farmers (60) agreed that there is a significant decrease in soil erosion in the PNV from time-to-time. Accordingly, the PNV is an important contributing factor to the ecology of area in minimizing flood hazard in the lower stream and reduces soil erosion. Farmers" perception is supported by studies made in Tigray, where they reported that irrespective of land rehabilitation efforts, such as enclosures, resulted in decreased sheet and rill erosion (Nyssen et al., 2007; Wolde et al., 2007) . The level of soil erosion decreased, and even springs started to flow after protecting natural vegetation was established in some parts of eastern Tigray (Emiru et al., 2006) . Participants in the focus group discussion also revealed that the PNV provides ecosystem services such as regulation and maintenance of climatic conditions.
Traditional utilization of the two-land use system
The plant species in the study area have been known to have multiple uses. The group discussion revealed that the plant species are primarily used for livestock forage, medicinal use, energy (firewood and charcoal), fence, farm implements, honeybee forage, furniture, house construction values as well as food resources for humans. Among the plant species registered in the study area, the local community uses 7 species as food plants, 41 species for forage, 30 species as bee forage, 25 species for farm implements, 10 species for energy and 7 species for human and veterinary medicine (Figure 2 ). Use of plant resources for livestock feed being a more frequent purpose, honey bee forage, farm implements, provision of energy for cooking and heating in the form of wood fuel and charcoal), human food, traditional medical care and construction in that order of importance has been reported (Figure 2) . Fencing was the common use, this could be attributed to the traditional, cultural fencing practices among the local communities; particularly thorny species like Ziziphus spina-christi, and Acacia tortilis were used for fencing. More than half of the respondents (85%) used woody fences in the study area whereas, nine (15%) of the interviewed did not use wood plant fence (stone building). Out of 60 households interviewed (the respondents), about 32 (53.3%) collected fence materials (woody plant) from CGL. However, 19 (46.7%) of the respondents collect their fence materials from both PNV and CGL. According to the information from group discussion, many plant species fit into more than one use categories. For example, Z. spina-christi, Acacia albida, Acacia etbaica, A. tortilis, Dodonaoea angustifolia, Eucalyptus camaldulensis and Olea europaea subsp. cuspidate serve different purposes (honeybee forage, farm implements, house construction, animal forage and health care).
Food plants
A total of 7 plant species belonging to 6 genera and 5 families were identified to be used as food in the study area. These fruits are sweet and so preferred more by Table 2) .
Forage plants (browse)
41 plant species that belong to 26 families and 31 genera were documented as forage plant species. Out of these, nine species belong to Fabaceae that constitute 34.61% and three species belong to Anacardiaceae that constitute 11.53% of the forage species. Shrubs comprise the highest percentage (41.46%), followed by trees (36.58%) and trees/shrubs (21.95%) (Table 3) . Leaves, pods, twigs and flowers were the plant parts utilized by livestock. The browse species were used as livestock feed both in the wet and dry season. In the wet season, most of the leaf were consumed directly from the live plant and some of them were lopped and sometimes offered as cut and carry feed. In the dry season, leaves and pods from deciduous trees and shrubs were consumed after they had fallen naturally to the ground.
Fuel wood
From the group discussion point of view, Dodonaoea angustifolia, Olea europaea subsp. cuspidate, A. abyssinica, A. etbaica and A. tortilis species were the best-preferred fuel wood sources in the study area. Most woody species from the Fabaceae family commonly are preferred as fuel wood sources because of their high calorific values (Kindeya, 2004) . The majority of respondents do not use fuel saving stoves in their home. Only 13 (21.7%) have been using an improved stove. The rest has not used any either because of lack of awareness and/or the high cost of the improved stoves. Improved stoves were provided by the government (3), non-governmental organizations (7) and some buy by themselves (3). A lack of awareness on fuel-efficient mechanisms and inability to purchase improved stoves was the main reason for not using alternative energy sources in dryland of Eastern Tigray (Emiru et al., 2006) .
Traditional medicinal use plants
The local communities in the study area make use of seven woody species of medicinal plants that belongs to seven genera and seven families for both human and livestock. Conyza hypoleuca, Rumex nervosus, Dodonaoea angustifolia, Hagenia abyssinica and Calpurnia aurea plant species are the most medicinal use plants that are used in the area, of which two (28.57%) were trees and five (71.43%) were shrub/tree species (Table 4) . The plant parts used widely to treat human and animal include roots, leaves and seeds.
House construction and furniture
D. angustifolia, A. etbaica, Eucalyptus camaldulensis,
Juniperus procera and Cadia purpurea are plant species that are used for house construction in the study area. In addition, Cupressus lusitanica, J. procera, Eucalyptus camaldulensis, Acacia etbaica and Olea europaea subsp. cuspidate are plant species that are used locally for house furniture in the study area.
Farm implements (tools)
A total of 25 plant species belonging to 18 genera and 17 families were identified to be used as farm implements (handle, wings, neck yoke and beam) in the study area. These woody plant species so preferred more by local communities. Out of these, 15 (60%) are trees, 6 (24%) are shrub/tree and 4 (16%) are shrubs (Table 5) .
Honeybee forage
A total of 30 plant species, belonging to 21 families and24 genera, were documented as honeybee forage plant species. Out of these, seven species belong to Fabaceae that constitute 33.33% and two species belong to Apocynaceae and Celastraceae that constitute 9.52% of the honeybee forage species. Shrubs and trees Tiliaceae T/S comprised the highest percentage (33.33% for each), followed by trees/shrubs (26.67%) and climber (6.67%) ( Table 6 ). From the interviewed farmers, only 5% of the respondents had beehives in the PNV. A majority of the farmers participate in beekeeping at their backyard. In the future, as the vegetation coverage and diversity of flowering plants increase, apiculture could make the PNV highly suitable for sustaining large numbers of bee colonies and promoting beekeeping practices as an option for its management. According to the group discussion, plant species that decreased in the PNV from time to time were due to 1) preference of the plants (highly preference for multipurpose), illegal cutting, disease at root (Juniperus According to the group discussion, the community believed that, there is no free access to use the PNV in the study area. However, most of the community people used the PNV without permission for different purposes like animal forage, house construction, fuel wood and charcoal, farm implement as well as a fence. In addition, no one can get benefit out of the surrounding kebele except they have permission. Threats of Gra-kahsu PNV were identified from the analysis of the questionnaire survey and the main threats were firewood, cutting of thorny bushes for fencing and charcoal making. All the Tiliaceae T/S respondents agreed firewood was the primary threat of the area followed by cutting of thorny bushes for fencing, and the second threat next to this was charcoal as major threats to the PNV.
Farmers' attitude on communal grazing land
Out of the 60 respondents, the homestead of 49 (81.7%) were situated 1-3 km from the CGL. The rest 15% were 4-6 km away and 3.3% were >7 km from the CGL. This suggests that more than half of the respondents existed close to the CGL. The majority (81.7 %) of the respondents explained that the purposes of CGL in the study area were for animal grazing, farm implement, house construction, and fence and fuel wood collection. However, 18.3% (11) of the respondents used the CGL for animal grazing and fuel wood collection. All of the respondents indicated that disappearance of vegetation cover at the hillside was due to human population increment and overgrazing caused by high livestock pressure. Main factors responsible for the destruction of natural vegetation are a combination of agricultural expansion, free livestock grazing, unsustainable firewood collection and charcoal production (Wassie, 2007) . According to the group discussion, due to free grazing and deforestation, there is a significant decrease in the vegetation coverage of CGL from time to time. More than half of the respondents (55%) agree that the degree of soil erosion in the CGL was moderate (gully and rill), but 30% (18) and 15% (9) of the farmers agree that the degree of soil erosion in the CGL was severe (gully and George) and minimum (rill and sheet), respectively. Tree planting and establishment of protection practices for natural vegetation (41.7%) were the options to re-vegetate the CGL in the study area. However, only 38.3% (23) of the farmers agree with the practice of rehabilitation of the CGL through establishment of practices to protect natural vegetation, since this is the longest lasting resource access land with no restriction to the community.
Conclusion
Apart from the plant species diversity and soil organic carbon improvement, the local community has benefited from protecting natural vegetation in the form of various affordances and resources such as forage for livestock, provision of energy for cooking and heating in the form of wood fuel and charcoal and farmland protection from clotting with silt and mud from the upper catchments. Feed, firewood, food, house construction materials, medicinal plants and reduced rate of erosion on and off sites of the protected natural vegetation due to the increment of vegetation cover provides evidence that communities around the area are gaining benefits both in the form of products and services. Majority of the farmers support the government"s conservation activity. The high level of awareness and favorable attitude of local people towards protecting natural vegetation could be explained from the fact that most people depend on the natural resources and other materials obtained from protecting natural vegetation.
Recommendations
Forage supply of protecting natural vegetation through cut-and-carry system is reducing year-by-year due to closure of the growing tree canopy, thus it would be important to integrate the introduction of productive forage species with soil and water conservation measures. Incorporation of integrated farming practices with protecting natural vegetation development including off-farm activities is recommended. Encouraging greater use of apiculture is very crucial.
